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The discipline that investigates the properties and behaviour of 
information, the forces governing the flow of information and the means of 
processmg information for optional accessibility and usability is termed as 
"Information science". It occurs individually as well as in combination with 
other words such as information analysis, information service, information 
source, scientific and technological information and so on. 
Infonnation Science is a discipline concerned with the study of 
propeily and behaviour of information.This interdisciplinary science is 
derived from and related to such field as Mathematics, Logic, Linguistics. 
Psychology, Computer Technology, Operational Research, Graphics. Arts. 
Communication, Library Science, Management and other similar fields. 
In short, Information Science is an extension of libraiy science and 
expansion of reference ser\/ice. 
In the present age, no single library can afford to acquire each and 
every document because of the ever grov^ing number of bibliographic umls 
Scic«ti(mtctfiic^ 
like books, periodicals, corresponding increase in the size of librai-y 
materials, increasing cost of journals, number of catalogue cards, changes in 
search strategy and so on. 
The only remedy of these problems seems the procurement of limited 
and selected journals. 
1 SCIENTOMETRICS 
The term Scientometrics was suggests by two Russians named V. 
Nalimov and Z. Mulczenko in their book entitled "Scientometrics: the 
investigation of Science" as development of information process in 1969 
According to them Scientometrics is a complex of quantitative methods 
which are used to investigate the process of science. 
Scientometrics is a new emerging discipline which uses bibliometric 
measurement for evaluation of factors like scientific progress, levels of 
scientific development, social relevance and impact of the application of 
science and technology on society. 
The tenn "Scientometrics" has gained wide recognition by the 
foundation in 1978 of the journal "Scientometrics" by T Braun in llungar) 
and currently from Amsterdam. The scope of the journal is lo publish all 
those studies of quantitative aspects of science as a discipline or economic 
activity. Scientometrics is part of the sociology of science and has 
application to science policy making. It involves quantitative studies of 
scientific activities including among others publication and so overlaps 
bibliometrics to sorne extent. 
2. SCIENTOMETRICS: MEANING AND DEFINITIONS 
Scientometrics is a wide ranging field with vague boundaries It is a 
generic term for a system of knowledge which endeavours to study the 
scientific (and technological) system using a variety of approaches within 
the area of Science and Technology(STS).The study of science mainly 
through bibliometric techniques is called scientometrics.lt has been defined 
by different peoples in different ways: 
I) Nalimov and Mulczenko : 
"a sub field which applies quantitative method to the study of science 
as an information process". 
' Nalinicn V & Mulc/cnkoy, M (1971) Naukonictina I/uchcni\c ia/\iti\a iiaiiki kak mloim.ilsioiinogo piDtscss.i 
(SLicntomeliics Studxing Science as an mlbiniation ptoccs'i)/i/;g//s/; Iniiishihoi) h\ llie I'owipi U'chnolng\ 
DiMMoii IS III hoixc Svsleiv command Miciofilni 
Sciefiiometfiic4 
2) Haitun : 
"a scientific discipline which perform reproducible measurement, 
scientific activity and reveals its objective quantitative regularities". 
3) Brookes : In 1990 Brookes gave further insight into the use and 
definition of scientometrics: 
"The term scientometrics, nurtured by Taibor Braun, has become 
fruitful in science policy studies.lt techniques have been developed by small 
group of scientists working with single minded enthusiasm in compact 
research units notably in Budapest and Leiden. But other research units m 
Europe, East and West are beginning to make contributions to scientometrics 
studies. The term has now established a significant role in the social 
science.Applications have so far been restricted to exploitation of the 
citation data provide by ISI but further refinements arc now being critically 
examined.Through the techniques of scientometrics and bibliometrics are 
closely similar, their different roles are distinguished by their vciy dilferfin 
coiitexf". 
1 It'iiliiii S 1) (1980) Sciciitomcliics iinciligalion 111 Ihc USSR ScieiilnmcliKs 2(1) 65 
ISiookcs 15 C (1990) liiiblio-Scicnlo-liiroiincliics'" What aic « c lalking aboiif In 1 gghc R Rtxisscaii (I LK ) 
Inloimcliics 89 90 Selccnon of papL'is siihniillecl for llie Secoiiil IiilcniiilioiKil CoiifciviUi on 
Ptihlioiiiclnc s Scii')iloi}iL'lnc\ <iii(l liifoniielncs. •> I 4 i 
4) Tague-Sutcliffe"'(1992): 
•'Scientometncs is the study of the quantitative aspects of science as a 
discipHne or economic activity. It is part of sociology of science and has 
apphcation to science pohcy making.lt involves quantitative studies of 
scientific activities, including among others, publications and so overlaps 
bibliometrics to some extents". 
3. GENESIS OF THE TERM-SCIENTOMETRICS 
In the U.S., the beginnings of information Science were marked in the 
1950s, by the migration of a number of natural scientists, behavioural 
scientists, computer scientists and applied mathematicians into problem 
areas in the information field. In the recent past, the bulk of the contributions 
influencing the body of information science seems to have stemmed fiom 
mathematical and statistical sciences. Perhaps the founders of information 
science have applied the name in the belief that they are talking of a body of 
knowledge capable in some degree of quantitative analysis. "The emphasis 
on the word science" reflects not only a desire for professional status but 
also the hope that it will be possible to develop the solid underpinnings of 
theoiy and tested factual characteristics of their sciences. 
I aguc-SutclilTcJ M (1992) An iiitiodiiclioii to iiiroiiiidi ics Infoivuilioii I'roci.'ssing cC I laiiay^cmeiil. 28 
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The knowledge of scientific literature has been augmented by a 
considerable body of statistical research. This has been directed towards 
xarious phases of scientific communication, but has sought principally to 
describe the characteristics of the literature available to scientists to identify 
the literature required by them, or to detemiine how they use the literature. 
The phenomena of exponential gi'owth of scientific literature on 
"Information Science" coupled with the availability of sophisticated 
computer based statistical software packages for data analysis have 
encouraged quantitative and qualitative studies. The outcome of such efforts 
is the emergence of the new science, whose prime emphasis is the 
application of the mathematical and statistical models and methods to study 
and measure the media of communication, particularly graphic media 
Analysis of published literature can be done by numerous methods. Broadly 
they can be grouped into qualitative and quantitative methods. The 
qualitative methods are based on application of value system and standards 
as found in Humanities. The quantitative methods, on the other hand, are 
based on "application of numerical and experimental methods as found in 
the science". 
Scic(itcimetnu:4-
This science is being referred to as Bibliometircs /Scientonietncs 
/Infonnetrics. This subject has gained significance for the simple reason that 
is not merely a theoretical discipline, but has extensively applications. It is 
used to identify the pattern of pubhcation, authorship, citations and 
behaviour of a subject over a period of time or at a given time and thereby 
offering insight into the dynamics of the area under study. 
Over the years new terms have appeared on the horizon representing 
quantitative studies in library and information science as well as availability 
of new tools such as SCI and computerized databases etc. ha\c made ii 
possible to do sophisticated analysis. 
Leo Egghe and Renald Rousseau in 1987 heralded the advent of the 
henceforth biannually held international conferences with the "First 
International conference on Bibliometrics''' and Theoretical Aspects of 
Infonnation Retrieval", which took place in Diepenbeek, Belgium. 
However, Jean Tague, in organizing her conference, went beyond the term 
"Bibliometrics' and gave an enlarged name to the subsequently held 
International conference: 'Second International Conference on 
Bibliometrics, Scientometrics and Informetrics'.This conference was held 
m 1989 in London, Ontario, Canada.The underlying reason was that. 
Scic^ttowctnicA 
independently of the other two terms mentioned above, the term 
"Scientometrics' had been coined by Vassily V. Nabmov in Russia at the 
end of the 60s(Hood and Wilson,2001) and had later been extended to 
Hungary, The Netherlands and to Spain. 
The term scientometrics is said to encompass all quantitative aspects 
of studies in the field of science of science, communication in science and 
science policy.The supporters of 'Scientometrics' had taken the view that 
their subjects matter could not be covered by the term 'Bibliometrics'. 
In 1977, the term Scientometrics came into prominence with the 
founding of the journal named "Scientometrics" by T.Braun in Hungary and 
currently from Amsterdam.Accordmg to its subtitle, Scientometrics mckide 
all quantitative aspects of science of science, communication in science and 
science policy(Wilson 2001). Soon after V.Nalimov became the (only) 
consulting Editor.Some other early papers by Nalimov which helped to 
nurture the nascent discipline of scientometrics include:Nalimo\- and 
Mulczenko(1969), Nalimov(1970) and Nalimov et al(1971). 
Scceei-toi^ieitcc^ 
4. DEFINITIONS OF SOME ANALOGOUS TERMS 
4.1 BIBLIOMETRICS 
Bibliometrics is that branch of science which studies the behavior of 
information. 
We can also say that 'Bibhoraetrics is that branch of mlbnnation 
theory that attempts to analyse quantitatively the properties and behaviour of 
recorded knowledge. 
It has been defined by different people in different ways: 
1) Raising\1962): 
"The assembling and interpretation of statistics relating to books and 
periodicals - use of books and journals and to ascertain in many local 
situations the general use of books and journals". 
2) A.Pritchard'^(1968): 
"Application of mathematical methods to books and other media of 
communication". 
' Raising MI (1962) Slalislical bibliogiapln on the bibliomcliics Biillciiii of ihc Mnlical Lihnm Iswdtiiioii.Si) 
450-51 
' Piilchaid. A (1989) Statistical Mibliogiapln on the biblionielucb Joiinialof Dociiiiiciiiaiioii 25 i-l!<-9 
Scce<^tomei>icc4 
3) D.T.Hawldns^(1977): 
"The quantitative analysis of the bibliographic features of a body of 
literature". 
4) I.N.Sengupta^(1985): 
"Organisation, classification and quantitative evaluation of 
publication pattern of all micro and macro communication along with their 
authorship by mathematical and statistical calculus". 
4.2 LIBRAMETRICS 
The term librametry historically appeared in 1948.It v^as suggested by 
gi-eat Indian Library scientist, Dr.S.R.Ranganathan . Under this term, he 
suggested using of mathematical and statistical method for analyzymg 
library activities and libraiy resources. But this term did not take its place m 
libraiy science and was forgotten for many years. Later it v^as called 
'Librametrics'. 
4.3 INFORMETRICS 
The term Infonnetrics was suggested by German Blackert and Siegel 
in 1982 as a newly formed branch of science, using mathematical and 
Ilawkiiisiyi (1977) Uncon\ciiliona! ubc of online iiironiiafion ictnc\al bxslcni online biblioiiKlnc sUidics Joiiiiicil 
of (mmcm.VocK'/v. 28(1).I3-18 
^Scngiipla.IN(1985) IBiblioiiidiics, A bud's e\e Mew lASIJCBiillelm ",0(4). 167-74 
10 
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stastistical method to investigate scientific and technical information on 
theoretical level and practical activities. 
At the first International conference on Bibliometrics and Theoretical 
Aspect of Infonnation Retrieval in 1988.Brookes suggested that an 
'Informetrics' which subsumes bibliometrics and scientometrics, for both 
documentary and electronic information, may have a future.Informetrics 
87/88 was adapted as the short title for the published conference proceedings 
(Egghe and Rousseau, 1988),the editor noting that in promoting a new 
name,it is a classical technique to use the name together with the old one. 
By the Second Conference, Leo Egghe and Rousseau, Brookes 
endorsed 'informetrics' as a general tenn for scientometrics and 
bibliometrrics with scientometrics taken as leaning to policy studies and 
bibliometrics conceded more to library studies. 
4.4 WEBOMETRICS or CYBERMETRICS 
Bjorneborn,L. and lngwersen,P.(2001) point out that a new research 
field,Webometrics has emerged since the mid 1990s and furthermore that : 
"Webometrics displays several similarities to informetrics and 
11 
scientometrics studies and the application of common bibliometrics 
methods". 
Webometrics can be defined as using of bibh'ometrics techniques in 
order to study the relationship of different sites on the World Wide 
Web(www), Such techniques may also be used to map out (called scientific 
mapping in traditional bibliometrics research) areas of the web that appear to 
be most useful or influential, based on the number of times they are 
hyperlinked to other websites. 
5. SCIENTOMETRICS- ITS SCOPE AND PURPOSE 
5.1 SCOPE 
The tenn Scientometircs originated as a Russian term for the 
application of quantitative methods to the history of science but its scope 
and objectives have widened considerably. It involves studies in: 
r Sociology of science 
r History of science 
r Growth of science and scientific institutions 
r Behaviour of science and scientists 
r Science policy and decision making 
12 
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and so is dominated by socieologists and historians of science and science 
administrators rather than information scientists. Most of the support for this 
kind of research comes from people concerned with science poh'cy and 
administration of large science programmes. 
The scope of scientometrics incluudes studying of relationship within 
a literature or describing a literature. Typically these descriptions focus on 
consistent patterns involving Authors, Monographs, Journals. Subject. 
Language and forms. Scientometrics studies fall mainly into two broad 
groups. 
a) Descriptive studies 
Those describing the characteristics or features of literature 
b) Behavioural studies 
Those examining the relationship formed between components of a 
literature. The techniques of Scientometrics are simple to complex in nature. 
The basic units are all facts of written communication, such as primary and 




5.2 PURPOSE OF SCIENTOMETRICS 
The principal aim of Scientometrics is to determine the state and 
prospect of a subject and its further development.Several Scientometric 
indicators are used for this purpose, and one of the most significant 
indicators is the number of publications: its changes over time is usually 
considered as a measure of research topicality in a given field. 
The main purpose of Scientometric study is: 
• To find major form of literature 
• To prepare a ranked list of journals. 
• To make a comparison between ranked journals. 
• To identify the country with greatest literary output. 
• To find out the chronological scattering of all cited literature. 
• To ascertain the amount of utilization of language. 
Some other purposes are 
• To develop norms and standardization. 
• To regulate flow of information and communication 
• To identify authorship and its trends in documents of different subjects. 
• To measure useful news of adhoc and retrospective SDl services and so 
on. 
ScCe^ttomctnicA 
6. BIBLIOMETRICS TECHNIQUES 
The study of science mainly through bibliometric techniques is now 
called Sceintometrics. It has evolved from Bibliometrics. Scientometrics 
uses bibliometrics measurement for evaluation of factors like scientific 
progress, levels of scientific development, social relevance and impact of the 
application of science and technology on society. 
6.1 BIBLIOMETRICS 
Bibliomerics is a relatively new subject of recent origin. It is that 
branch of Information Science, which lies between the border areas of the 
social sciences and physical sciences. It is a quantitative study of various 
aspects of literature on a particular topic and is used to identify the pattern of 
publication authorship agitation and or secondary journal coverage with the 
objective of getting an insight into the dynamics of the growth of knowledge 
in the areas under consideration. 
The term bibliometrics was first used by A. Pritchard in 1969 to 
denote a new discipline where quantitative methods were employed to probe 
scientific communication process by measuring and analyzing \'arious 
aspects of written documents. 
15 
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6.2 BIBLIOMETRICS LAWS 
Bibliometrics laws are useful m understanding some of the 
information phenomena and may help in planning many of the libraiy 
activities, as they indicate certain basic patterns and relationships governing 
information item and activities. The study mostly relates to quantification of 
items and their pattern of distribution. Hyperbolic distribution and 
exponential growth are the prominent trends underlying information and 
document phenomena. The studies, throw the light on the pattern of growth 
of literature productivity and influence of authors interrelationship among 
different branches of knowledge, distribution of terms in information storage 
and retrieval pattern of collection build up, their use and the like. 
The three fundamental laws which laid the formation of bibliometrics are: 
Lotka's Inverse Square Law of Scientific Productivity (1926) 
i. Bradford's Law of Scattering of Scientific Papers (1932); and 
ii. Zipfs Law of Word Occurrence (1933) 
6.2.1 Lotka's Law (1926): 
In 1926, Alfred J. Lotka, statistician in an insurance company 
proposed his "Inverse Square Law" correlating contributors of scientific 
papers to their number of contributions. 
Scic^itwttetnM^ 
He claims, "a large number of the literature is produced by a small number 
of author and it is distributed so as the number of author's productivity 'n' 
7 
paper is approximately proportional to 1/n 
Author a 1/n 
(where 'n' is the number of contributions on articles) 
For this he checked the decennial mdex of 'Chemical Abstracts" 1907-
1916 and counted the number of names against which appeared 1,2,3 etc. 
entries. He tabulated the data for 6,891 names beginning with letter 'A' and 
'B'.Similarly the data from the Aurebach's Geschietftafelnider Physik was 
also collected for the 1,325 Physicists. 
Table 1 
Lotka's Law on the productivity of authors 















For these two sets of data, he computed the theoretical frequencies of 
authors using the least method, and then deduced a general equation for 
relation between frequency 'y' of person making 'x' contributions as 
follows: 
x"y= constant 
and for the special case n = 2, the constant is 0,6079.Further, he 
summarized the result as follows: 
In the case examined it is found that the number of person making 2 
contributions is about one-fourth of those making one contribution, the 
number makmg 'n' contribution is about 1/n" of those making one and the 
proportion of all contributions is about 60 percenf. 
In other words, for every 100 authors contributing one article, 25 will 
contribute two articles, about 11 will contribute 3 articles and 6 will 
contribute 4 articles and so on. 
100/2"" = 25 authors 2 articles 
100/3"= 11 authors 3 articles 
\ 00/4"" = 6 authors 4 articles 
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Though the law was based on the study of Chemistry and Physics, 
later it generated much interest and attracted the attention of researchers and 
it has been applied and tested in many other fields. 
6.2.2 Bradford's Law of Scattering (1932): 
Samuel C. Bradford first formulated his law m 1932 but it did not 
receive wide attention until the publication of his book 'Documentation' in 
1948, 
In his classic paper, "Sources of Information on Specific Subjects, 
which is the first paper published on observations on scattering. Bradford 
examined two bibliographies prepared in the Science Library(Britain) on 
Applied Geophysics (1928-31) and Lubrication (1932-32) and he prepared 
lists of journals arranged by decreasing order of source items contributed by 
the journals to the bibliographies. 
He noticed that in each subject there were a few very productive 
sources, large number of sources of constantly diminishing productivity.In 
the list of periodicals ranked by diminishing productivity, Bradford 
identified three groups of periodicals that produced approximately the same 
number of articles on the subject, but the number of periodicals in these 
three equiproductive zones increased by a constant factor. 
ScccittcmetnicA 
Based on this he stated his law as follows: 
"If scientific periodicals are arranged in order of decreasing 
productivity of articles on a given subject that may be divided into a nucleus 
of periodicals more particularly devoted to the subject and several groups or 
zones containing the same number of articles as the nucleus and succeeding 
zones will be as: 
1: n: n 
(where n = multiplier) 
Bradford also plotted graph of the cumulative number of source items 




Such a graph is sometimes called as 'Bradfoid's Bibhogiaph' The 
graph begins as a rising curve API and then continues as a straight line Ihe 
using part of the graph represents the nucleus of highly productne journal 
The point PI, P2 and P3 on the bibliograph are the boundaries of theie cqui-
productive zones m which the same number of articles as the nucleus 
derned from an increasingly larger number of journals 
6.2.2.1 APPLICATIONS OF BRADFORD'S LAW 
Bradford's law has been shown to be applicable to bibliogi-aphies as 
well as to larger aggregates of literature This law has been applied to studies 
of dispersion of literature, mostly m the field of science, engineering and 
medicine Most of these are citation studies which consist of ranking of 
journal title on the basis of frequency of citation made of these titles m 
published literature 
There are many fields in which the Bradford's law is applying 
a) Completeness of Bibliography: 
By applying this law, the completeness of bibliography can be 
identified Completeness of bibliography is meant for that the information 
should be comprehensive and current 
21 
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By applying this law, if the gi'aph begin as a rising curve and then 
continues as a straight line, it shows the completeness of the periodicals 
b) Serial Control: 
The libraries want to acquire the core journals which aie most 
productive journals for better utilization of limited funds In other words, it 
helps m the acquisition of the periodicals 
c) Better library services to the user: 
It helps m getting the knowledge about the most productive journals, 
most popular author or contributors, language in which most ailicle and 
othei document are published, most productive country which produce more 
article m a particular field 
d) It gives strength to Parito Law: 
Panto was a leading economist from Italy He gave a law which is 




This law was proved by Eugene Garfield from International 
Scientific Institute (ISI). He proved that 80% demand of users is fulfilled by 
only 20% documents which are known as Core documents. 
6.2.3 Zipf s Law of Word Occurrence (1933): 
Zipf developed and extended an empirical law, as observed by Bstoup, 
govemmg a relation between the rank of a word and the frequency of it 
appeareance in a long text. 
If 'r' is the rank of a word and ' f is its frequency, then mathematically 
Zipf's law can be stated as follows: 
rank (r) a 1/frequency (f) 
rf = constant(c) 
His law states that, "in a long textual matter if the words are 
arranged in their decreasing order of frequency then the rank of any 
given word of the text will be in inversely proportional to the frequency 
of occurrence of the word". 
23 
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He found that by multiplying the numerical value of each rank by its 
corresponding frequency (f) be obtained a product (c) that is constant 
through out its text. 
For example: 
Table 2 

























The above table shows distribution of words mversely proportional to 
the frequency of occurrence of the word. 
24 
Zipf suggested that his law was one of 'least effort' i.e. the most used words 
are those with the least amount of length of cost in use or transmission. 
6.2.4 OTHER LAWS: 
The three other important laws that need to be mentioned here are: 
6.2.4.1 Price's Square Root Law of Scientific Productivity 
Derek J De Solla Price gave this law in 1963. According to this law 
"half of the scientific papers are contributed by the square root of the total 
number of scientific authors". 
6.2.4.2 Garfield's Law of Concentration 
Eugene Garfield enunciated this law in 1971. This law states, that "a 
basic concentration of journals is the common core of nucleus of all fields" 
6.2.4.3 Sengupta's Law of Bibliometrics 
Sengupta has put this law forward in 1973, which is also known as off 
setting weightage formula for re-ranking periodicals to avoid discrimination 
against new journals, which necessarily have fewer citations credits. This is 
basically an extension of the Bradford Law. 
25 
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It States that during phase of rapid growth of knowledge in a scientific 
disciphne, articles of interest to that discipline appear in increasing number 
of periodicals distant from that field. Mathematically this law stands in the 
following form; 
f (x+y) = a + b log (x+y) 
Where f (x+ y) is the cumulative number of references in the first 
(x-^ y^) most productive journals, x indicates number of journals in the same 
discipline and y stands for number of journals of unrelated discipline (in the 
same discipline and y stands for number of journal of unrelated discipline 
(y>x) and a and b are two constants. 
6.3 APPLICATIONS OF BIBLIOMETRICS 
The techniques of bibliometrics have extensive applications equally in 
sociological studies of science, information management, librananship, 
history of science including science policy, study of science and scientists 
and also in different branches of social sciences. 
Some of the area where bibliometrics techniques can be used are: 
i. To identify research trends and growth of knowledge. 
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11 To estimate comprehensiveness of secondary periodicals 
in To identify users of different subjects 
\\ To identify authorships and its tiends m documents vaiious subjects 
V To measure the usefulness of adhoc and retrospective SDI sei vices 
VI To forecast past, present and future publishing trends 
vii To develop experimental models correlating existing ones 
viii To identify core periodicals m different disciplines 
IX To fonnulate an accurate need based acquisition policy within the 
limited budgetary provision 
X To adopt an accurate weeding and stacking policy 
XI To intimate effective multi level network system 
\ii To study obsolescence and dispersion of scientific literature clusteiing 
and coupling of scientific papers 
xni To predict productivity of publisheis, individual authois 
organizations, country or that of an entire discipline 
XIV To design automatic language processing for auto indexing and 
abstracting and auto classification, and 
XV To develop norms for standardization 
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6.4. LIMITATIONS IN APPLICATION 
No doubt, that bibliometric studies are very much useful in achieving 
better services to library and information users and efficiency in information 
system and services management envisioned in Ranganathan's Five Laws of 
library Science. 
But inspite of that, there are some limitafions in application of 
bibliometrics laws.Though most of the studies tend to supporl the Bradford's 
distribution, some other research could not get the satisfactory result Gross 
found that research papers among Physics journal deviated from, that 
predicated by Bradford's law.Out of 50 bibliographies studied by 
Chonez,only 6 followed the law, he call the law pseudo- scienfific. 
In the case of Lotka's Law it was found to fit m most cases.However 
the value of indexing was found vary for different groups of scientists. 
Another problem with Lotka's Law is that it totally ignores the 
potenfial authors who have not produced any publicafion so far. 
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CONCLUSION 
The aim of Scientometrics is to provide quantitative characterizations 
of scientific activity. Because of the particular importance of publication in 
scientific communities, it largely overlaps with Bibliometric which is 
quantitative analysis of media in any written form. In addition to discipline 
of measurements Scientometrics has strong connections with economics and 
sociology of science as well as science policy. Scientometrics as an 
operational activity a response to the pressing demand for ihe measuring of 
science especially in Russia and the USA. 
Applying Bibliometric methods to their own field, Scientometriceans 
confirm that their own domain standing at an intersection of disciphne 
evolved as a heterogeneous field both in topics and practices (Schoepflin & 
Glanzel 2001) and intellectual repertoire (Paritz and Bar- Ilan 2002). The 
bibliometric component of Scientometrics is a mirror of science: it uses the 
published works of scientists to answer the questions of policy makers, stake 
holders, scientists themselves and social scientists taking research and 
science as a research object. 
Scientometrics uses the Bibliometric technique which have enabled to 
develop a body of theoretical knowledge and a group techniques and have 
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facilitated its application for the fiirther growth of knowledge based on 
bibliogi-aphical data. The past work by Lotka, Bradford and Zipf have been 
valuable in helping the librarian to assess the patterns of authorship, 
identifying the core collections and designing better retrieval system. 
Bibliometric data provides precise and accurate observation particularly in 
the study of science and scientists. The information scientists makes use of 
this technique for economical and efficient management of material and 
service. The sociologist of science continues to utilize Bibliometric 
techniques to analyze the structure of science. While the historians found 
these techniques very useful in the development of an innovation uni^'ersity 
administration and officials of governmental agencies have seen it as a tool 
for evaluating the effectiveness of their research programmes. Thus the 





Swine flu, also called HlNl flu, is a respiratoiy disease of pigs that 
has now spread to humans. "Swine" refers to animals such as pigs, hogs, and 
boars, "Flu" is an abbreviation of influenza. HlNl or swine flue is the name 
of the various that has spread to humans. This kind of virus can kill the 
human race. 
People do not normally get swine flu viruses, but human infections 
can and do happen. Beginning in late March 2009 causes of humans infected 
with the HlNl flu virus have been reported in the USA and internationally. 
Most frequently these cases occurs in persons with direct exposure to pigs 
(example owner and or workers in the swine backyard or industry or even 
the children near pigs at fear). 
Human-to-human transmission of swine flu can also occur. This is 
thought to happen in the same way as seasonal flu occurs in people, which is 
mainly through coughing or sneezing of people infected with the influenza 
virus to an uninfected individual will be infected also. People may also 
become infected by touching something with flu viruses on it and then they 
touch their mouth or nose. Influenza viruses are not transmitted b}/ food. 
Proper cooking of pork or pork products with an internal temperature of 
160°F will kill the swine flu virus as it does with other bacteria and viruses. 
1. SWINE FLU IN PIGS 
Swine influenza (Swme flu) is a respiratory disease of pigs caused by 
type A influenza virus that regularly causes outbreaks of influenza in pigs. 
Swine flu viruses causes high level of illness and low death rates in pigs. 
Swine influenza viruses usually circulate among swine throughout the year, 
but most outbreaks occur during the late fall and winter months similar to 
outbreaks in humans. The classical swine flu virus (an influenza type a 
HlNl virus) was first isolated from a pig in 1930. H3N2 influenza viruses 
began circulating among pigs from 1998. The ff3N2 viruses initially were 
introduced into the pig population from humans. 
Like all influenza viruses, swine flu viruses change constantly. Pigs 
can be infected by avian influenza viruses, human influenza viruses as well 
as swine influenza viruses and hence the pigs are known to be a mixing 
vessel. When influenza viruses from different species infect pigs, the Mrus 
can re-assort and new viruses, a mix of swine, human and / or axian 
influenza viruses-can emerge leading to development of new novel strain for 
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which human being do not have immunity There are four main influenza 
type A virus subtypes that have been isolated in pigs: HlNl, H1N2, H3N1 
and H3N2. However, most of the recently isolated influenza viruses from 













Fig. 1: Symptoms of Swine influenza in Pigs. 
Swine flu virus spreads mostly through close contact among pigs and 
possible from contaminated objects moving between infected and infected 
pigs. 
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Symptons of swine flu in pigs can include sudden onsc-l o\ fever, 
depression, coughin;^ (barking), discharge from the nose or eyes, sneezing, 
breathing difficulties, eye redness or inflammation and going i^^'[ '(^c^. 
2. SWINE FLU IN HUMAN 
Swine ilu viruses 6,0 not normally infect human. 1 lowevei' sporadic 
hunian infections with swine flu have occuiTcd. Most commonly, these cases 
(K'cui' in persons having direct exposure to pigs, hi addition, there have been 
sporadic cases of one person spreading swine Ilu to others. Occasional 
human swine inlluenza virus infection occurs every one to two years in the 
U.S. but from December 2005 throtigh February 2009, 12 cases of human 
infection with swine influenza have been reported. 
3. HISTORY OF SWINE FLU 
The term "influenza" derived from Italian word. •'Influence" was 
coined in 1357 AD as the disease was thought to be caused by influence of 
stars. Influenza pandemics are believed to have occurred at unpredictable 
inler\als for many centuries. Outbi-eaks ofswine Ilu are common and cause 
signilicanl economical losses. Inlluenza, the Ilu, is believed to ha\e been 
around for a few thousand years. Mippocrales, who is considered be the 
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father of modern medicine, has described the symptoms of the llu in 412 
B.C. at Prenthus m North Greece. In 855 Ebn at atir mention a virulent 
epidemic resembling flu that started in Central Asia and spread across 
Persia. In 1485 an illness with flu like symptoms killed thousands of people 
in Britain, including the Mayor. In 1510 a flu pandemic originated in Africa 
and spread across Europe. In 1580 a pandemic originated in the North Africa 
during summer, spread to Sicily and then up through Italy, through Europe 
and to North America. It had a high mortality rate and killed 9000 people in 
Rome alone. In 1688, an outbreak described as being like the plague because 
of the death toll, swept through England, Ireland and Virgina. In 1693-1699 
an influenza outbreak occurred in Europe and America and Massachusetts. 
The sickness extended to almost all families. In 1729 a pandemic 
originated in Russia and re-emerged in Sweden in September and in Vienna 
in October. In 1781-82 an influenza pandemic afflicted two thirds of the 
people of Rome and three-quarters of the populations of Britain influenza 
also spread widely in north-America, the West Indies and Spanish America. 
In 1789 influenza epidemic hit England, New York and Nova Scotia. Most 
death appeared to have been from secondary pneumonia. IN 1830-33 a 
pandemic spread out from China. In 1874-1848 an epidemic swept through 
the Mediterranean to southern France and thence elsewhere Western Europe. 
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The 1889 a pandemic began in May in Bokara, Central Asia and traveled 
west to Russia and Western Europe after a pause of several months. In 
1900. a major epidemic was reported in North America, England and Wales. 
In 1918-19 the worst pandemic so called "Spanish flu" affected nearly one 
third of the world's population and caused 50 million plus death world wide. 
In 1957-58 avian influenza originated in China, with death worldwide 
estimated at between one and four million. In 1968, Hong Kong flu caused 
some million death world wide, particularly among the elderly. In 1976. a 
variant of HlNl , known as A/New Jersey/1976 caused earth of a army 
recruit at Fort Dix New Jersey USA but it did not spread beyond for Dix in 
1977 a pandemic Russian Flu spread across Sibera and European part of 
Russia. In 1988 swine flu killed a 32 year old otherwise healthy pregnant 
woman, Barbara Ann Winess in Wisconsin, USA after she visted a pig 
exhibition. 
In 1977 Avian flu outbreak orgignated from the New Territories 
Region in northern Hong Kng. In this area, chicken had been dying and 




In August, 2002 an influenza epidemic in Madagascar took the lives 
of some 400 people in three weeks, with over 5,600 others infected testing 
confirmed that the strain involved in the epidemic was type A influenza. 
In July 2007 swine flu out break occurred in Philippines, All pigs in 
Manila and five regions of Luzon were slaughtered. 
The 2009 flu pandemic is a global outbreak of a new strain of an 
mfluenza A virus subtype HlNl, referred to as the "novel HlNl" first 
identified in April 2009, and commonly called "Swine flu". 
It IS thought to be a reassortment of four known strains of influenza A 
virus: one endemic in (normally infecting) humans, one endemic in birds. 
and two endemic in pigs. Transmission of the new strain is human to human. 
The U.S. center for Disease Control and Prevention (CDC) notes Ihat 
although this is a very serious virus, cases world wide are usually mild, and 
most hospitalizations and deaths have been of persons that also had 
underlying conditions such as asthma, diabetes, obesity, heart disease, or a 
weakened immune system. Beginning in March 2009, an outbreak of 
influenza was in progress late in the influenza season. 
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On April 17, two cases in children were also reported in California 
near the Mexican border. The current outbreak of swine influenza (HlNl) 
evolved so rapidly that as on 29 April 2009, nine countries officially 
reported with confirmed cases of swine influenza A/ H INI infection. 
Of these Mexico, US, Austria, Canada, Germany, Israel New 
Zealand, Spain and the United Kingdom have reported laboratory confirmed 
human cases and death due to rapidly progressive pneumonia, respiratory 
failure and acute respiratory distress syndrome (ARDS). 
World Health Organization (WHO) declared ever high stages on its 
"pandemic" scale- alert 6, designating the influenza HINl 2009 a potential 
threat to world wide health and declared the outbreak as Public Health 
Emergency of international concern (PHEIC). 
Then in India total confirmed cases and total deaths crossed to a level 
where the threat of a full blown epidemic is very real. 
4. TRANSMISSION OF SWINE FLU 
• Influenza viruses can be directly transmitted from pigs to people and 
from people to pigs. 
Human infection with flu viruses from pigs are most likely to occur 
when people are in close proximity to infected pigs, such as in pig 
barns and livestock exhibits housing pigs at fairs. 
Human to human transmission of swine flue can also occur. This is 
thought to occur in the same way as seasonal flu which is mainly 
person to person transmission through coughing or sneezing by people 
infected with the influenza virus. 
Disease spreads very quickly among the population especially m 
crowded places. 
Cold and dry weather enables the virus to survive longer outside the 
body than in other conditions and as a consequence, seasonal 
epidemics in temperate areas appear in winters. 
People may become infected by touching handling something 
contaminated with flue viruses on it an then touching their mouth or 
nose. 
Swine flu viruses are not transmitted by food. 
Eating properly handled and cooked pork (at an internal temperature 
of > 160°F) and pork products is safe. 
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5. SYMPTOMS OF SWINE FLU IN HUMANS 
The symptoms of swine flu are similar to most influenza iniections: 
fever (100 F or greater), cough, nasal secretions fatigue and headache, with 
fatigue being reported in most infected individuals. Some patients also get 
nausea, vomiting and diarrhea. 
In Mexico, many of the patients are young adults, which made some 
investigators speculate that strong immune response may cause some 
collateral issue damage. Some patients develop severe respiratory symptoms 
and need respiratory support (such as ventilator to breath for the patient). 
Patients can get pneumonia (bacterial secondary infection) if the viral 
infection persists, and some can develop seizures. Death often occurs from 
secondary bacterial infection of the lungs 
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Fig. 2 : Symptoms of Swine flu in Human 
6. HOW INFLUENZA VIRUS WORKS 
About viruses: 
Viruses are very small living particles. This section reviews 
information about viruses that will help to understand that HlNl flu virus. 
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Fig. 3 : Virus 
Viruses are made of an outer shell that protects genetic material 
packaged inside. In order for a virus to reproduce, it needs to enter a living 
cell by attaching itself to the living cell's surface. Viruses tend to infect only 
specified cells in a specific species. For example, certain viruses may only 
attack human cells while others can attack only bird cells. 
Once inside the cell, the genetic material of the virus blends with the 
genetic material of the infected cell and copies itself hundreds, if not 
thousands of times. 
The hundreds of copied viruses then kill the cell, burst out of it and 
infect many new cells. The cycle repeats itself and can make a person very 
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sick unless the person's immune system destroys the virus. The immune 
system is responsible for defending the body against viruses. 
When a virus is copying itself, the genetic material fo the virus can go 
through changes known as 'mutations'. The virus can also exchange genetic 
material with the mfected cell which can modify the surface of the virus. 
This may make it possible for the virus to attack the living cells of different 
species such as pigs and humans. A virus modified by mutation is known as 
a different strain. 
Fig. 4 ; HlNl Virus 
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There are three types of influenza viruses. A, B and C type.Types B 
and C are usually found in humans. Type A can be found in both humans 




^ ^ ^ ^ 
Type A Type B & C 
Fig. 5: Types of Influenza Virus 
6.1. HlNl FLU INFECTIONS 
Influenza viruses happens naturally among pigs, hogs and boars. 
Swine influenza is very contagious among swine. It can make some 
domesticated pigs very sick. 
The recent infections are caused by a new strain (or type) of the swine 
flu virus known as Type A, subtype HlNl. That is why this flu is called 
influenza A HlNl or simply HlNl flu. This new strain seems to be 
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progressing rapidly and humans have not yet had a chance to develop 
antibodies or protection against it. 
6.2. SUBTYPES OF INFLUENZA A 
There are various subtypes of influenza A virus which infect humans, 
swine, birds, poultry and horses and other animals, but wild birds are the 
natural hosts for these viruses. Influenza type A viruses are divided into 
subjtypes and named on the basis of two proteins on the surface of the virus: 
hemagglutinin (HA) and neuraminidase (NA). There are 16 known HA 
subtypes and 9 known NA subtypes. Many different combinations of HA 
and NA proteins are possible. For example an "HlNl virus has an HAl 
protein and an NAl protein only. Some influenza a subtypes (i.e. HlNl. 
H1N2 and H3N2) are currently in general circulation among people. Other 
subtypes are found most commonly in other animal species. 
7. DAMAGE CAUSED BY SWINE FLU 
Swine flu damages the entire airway from the trachea to deep in the 
lungs, just as flu virus that caused the deadly 1918 and 1957 influenza 
pandemic did. 
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Scientist from the National Institute of Health (NIH) and New York 
city's Chief Medical Examiner's Office examined microscopes slide of 
tissue from 34 people who died of pandemic swine flu earlier this year. 
They found a spectrum of damage in both the upper and lower 
respiratory tracts. In all cases the upper respiratory tract the trachea and 
bronchial tubes were inflamed and sometimes severely damaged. 
In 18 cases, or more than half, damage was seen lower down, in the 
finer brandies of the bronchial tubes, and in 25 cases, or nearly three quarters 
of the study sample, the researcher found damage to the small globular air 
sacs or alveoli of the lungs. 
The study also highlight how A (HIN 1) flu is hitting younger people 
harder than seasonal flu. Only one of the fatalities in the study sample was 
o\'er the age of 60. Twenty four of the 34 were under 50 nine in 10 of the 
victims had underlying health conditions. Including cardiac and respirator)/ 
disease suppressed immune system, and pregnancy, that were known risk 
factors in previous pandemics the study found. But the 2009 Swine flu 
pandemic added a new chronic health condition to list : obesity. Seventy 
two percent of the adults and adolescents in the study were obese and nearly 
half were morbidly obese. 
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8. DIAGNOSIS OF SWINE FLU 
Swine flu is presumptively diagnosed clinically by the patient's 
history of association with people known to have the disease and their 
symptoms. Usually, a quick test (for example, nasopharyngeal swab sample) 
is done to see if the patient is infected with influenza A or B virus. Most of 
the tests can distinguish between A and B types. The test can be negative (no 
flu infection) or positive for type A and B. If the test is positive for types B, 
the flu is not likely to be swine flu (HlNl). If it is positive for type A, the 
person could have a conventional flu strain or swine flu (H1N1). 
For diagnosis of swine influenza A infection respiratory specimen 
would generally need to be collected within the first 4 to 5 days of illness. 
However, some persons, especially children, nay shed virus for 10 days oi" 
longer. 
Sample Collection and Laboratory Diagnosis 
• Sample collection and handing is same as for human avian flu or 
seasonal influenza like illness. 
• Sample collection :should be done by the treating doctor who is 
managing the case. 
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• Preferred respiratory samples : nasopharyngeal swab and throat 
swab. 
• Storage of samples : all sample should be kept at 2-8°C until they 
can be placed at -7°C. 
• Transportation of sample: Clinical samples should be transported on 
dry ice in triple packaging. All samples should be labelled clearly and 
mclude patient's complete information and should be sent to NIV, 
Pune or NICO, Delhi within 24 hours for further investigations. 
• Laboratory Biosaety measures should be followed for collection 
storage, packaging and shuipping of influenza samples. 
• Available laboratory tests: 
"^ Rapid Antigen tests: not as sensitive as other available tests. 
y RT-PCR 
•^ Virus isolation 
•^ Virus Genome sequencing 
^ Four fold rise in swine influenza A (HlNl) virus specific 
neutralizing antibodies. 
9. PREVENTION: 
Prevention of swine influenza has three components: 
48 
1. Prevention in swine 
2. Prevention of transmission to humans 
3. Prevention of its spread among humans. 
1. Prevention in swine: 
The spread of swine influenza can be controlled by executing facility 
management, herd management and vaccination. Standard commercial 
swine flu vaccine are effective in controlling the infection, when the virus 
strains match enough to have significant cross protection and custom 
vaccme should be given to the animals. 
2. Prevention of transmission to humans: 
The transmission from swine to human is believed to occur mainly in 
swme farms where farmers are in close contract with live pigs. Since the 
outbreak of transmission had occurred, the farmers were requested to use 
face mask while treating with infected animals. 
3. Prevention of its spread in humans: 
Influenza spread between humans through coughing or sheezing 
sometimes people may become inflected by touching something with ilu 
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viruses on it and then touching their mouth or nose. Droplets from a cougli 
or sneeze of an infected person move through the air. Germs can be spread 
when a person touches another persons; respiratoiy droplets that are on a 
surface like a desk, and then touches their own eyes, mouth or nose before 
washing their hands. 
'& 
Swme flu hmnans is most contagious during the first five days of the 
illness although some people, most commonly children can remain 
contagious for upto lOdays.The standard infection control, which include 
frequent washing of hands with soap and water or with alcohol based tipon 
sanitizers. 
10. TREATMENT 
If a person becomes sick with swine flu, antiviral drugs can make the 
illness milder and make the patient feel better. 
Antiviral medication are currently recommended only for those 
patients with moderate or severe illness for HlNl flu.Antiviral medication 
must be taken within 48 hours after symptoms appear.They may diminish 
symptoms, but they may not make symptoms go away entirely. 
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The US CDC (Center for Disease control and Prevention) 
recommends Ostelamivir and Zanamivir for the treatment and prevention of 
infection with swine flu influenza viruses. 




Antibiotics for secondary infection. 
Vassopressors for shock. 
Paracetamol or ibuprofen is prescribed for fever, myalgia and 
headache.Patients is advised to drink plenty of fluids.Smokers should 
avoid smoking.For sore throat, short course of topical decongestants, 
saline nasal drops, throat lozenges and steam inhalation may be 
beneficial. 
• Salicylate / aspirin is strictly contra-indicated in any influenza patient 
due to its potential to cause Reye's syndrome. 
The suspected cases would be constantly monitored for clinical/ 
radiological evidence of lower respiratory tract infection and for hypoxia 
(respiratory rate, oxygen saturation, level of consciousnes). 
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Children or teenagers with the flu should get plenty of rest and drink 
lots if liquids. The medicines that they take to relieve their symptoms should 
not contain aspirin.Never give aspirin to children or teenagers who have flu-
like symptoms especially a fever, without first speaking to health care 
provider.Giving aspirin to children and teenagers who have influenza can 
cause a rare but serious illness called Reye syndrome.Reye syndrome 
involves brain damage and liver damage.Its causes are unknown but it is 
associated with the use of aspirin in children to influenza and chicken pox. 
11. CONCLUSION 
HlNl influenza or Swine flu is a contagious disease that is caused by 
the influenza virus.Infection with the HlNl influenza virus can result in 
severe illness and life threating complications.Symptoms of HlNl flu are 
similar to those of the common flu and scientists are actively studying the 
situation to better understand its range of symptoms and how it is spread. 
Resting and drinking plenty of fluids usually allows infected people to 
recover from the flu. For people at high risk of developing flu complications, 
medications and hospitalization may be needed. The flu can be prevented by 
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OBJECTIVES ^JWD METHOnOLOGT 
OFSTUDT 
0. INTRODUCTION 
The prescnf study aims at identification and description of some of 
the characteristics of the Hterature pubh'shed in the field of "Swine flu"\ 
Over the period of 5 years from 2005-2009 with a view to identify place, 
year, language, subject areas, forms of document, country of origin where 
the document is published. 
It is well known that knowledge is growing at veiy fast rate. It is 
necessary that new work and new findings should be highlighted among the 
research scholars and others who are interested in them. So the present study 
will help the librarians in the selection of literature in the field of "Swine 
flu" precisely the main objectives of present study are: 
1. OBJECTIVES 
Before starting any study, the objective of the study should be kept in 
mind by the researcher. The present study aims at identification and 
describing some of the characteristics of literature published in the field of 
"Swinc llii" the period of years (2005-2009) with a view to identify the 
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place, language, year, subject area, forms of documents, countr^'' of origin. 
The present study based on these main objectives-
1. To know the most productive country on literature related to 
"Swine flu". 
2. To know the eminent authors in the field of "Swine flu" 
3. To know the rate of collaborative research. 
4. To know the language in which the most of literature on the 
subject has been published. 
5. To know the most used from of documents. 
6. To find out chronological distribution of items. 
7. To know the most productive journals in the filed of "Swine flu'". 
8. To identify the scattering of subjects. 
9. To check the validity of Bradford's, Lotka's and Zipf s laws. 
2. METHODOLOGY 
The exponential growth of literature and rapid development of 
libraries generated several evolutionary studies about the effectiveness and 
efficiency of information services. These studies led to the identification and 
application of appropriate qualitative measuring techniques known as 
Bibliometrics. 
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2.1 L. Egghe's Methodology': 
According to him the methodology is as follows: 
RAW DATA 
STRUCTURING 
CONCLUSION AND DECISION 
Research in any area calls for systematic methodologies. The 
methodology for conducting the present study has been diagrammatically 
represented below: 
1 gghc.L Methodological aspccls of Bibhomclncs fjhuny Science with "ilanl lo Dociiiiienlalion (lud 
Infoniialion Studies 25(^i).l 79-91 
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Selection of Source Document 
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2.1 Selection of Source Document 
To undertake a present study on the literature of Swine flu, the 
PubMed was found to be the most comprehensive and appropriate source of 
literature in the field of Medical Science. 
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1.1 Collection of Data 
The most important task was to select the document from which data 
has been drawn on the subject Swine flu. 3035 references have been 
collected from the PubMed. (from 2005 to 2009). The^same was maintained 
on Excel-Worksheet. 
2.3 Analysis and Interpretation of Data 
All 3035 references were arranged and sorted in order to complete the 
following studies. 
2.3.1 Ranking of periodicals 
The mam objective of this study is to identify the core periodicals 
(journal) containing the research literature on Swine flu. To conduct this 
study, the items published in different periodicals were grouped together and 
ranked list of periodicals were prepared. It is necessary to know the most 
productive periodicals on the subject. 
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2.3.2 Country wise distribution of items 
This study is conducted to identify the place of origin of documents, 
which is given in PubMed. The entries were grouped on the basis of 1 heir 
place of origin. They were then counted and ranked in a table. 
2.3.3 Subject wise distribution of items 
Though most of the literature on a given subject is published m core 
journals but sometimes some material of research value is published in the 
journals belonging to related fields. The information about the subject fields 
of periodicals was obtained from Ubich International Periodicals Director}' 
on CD. This analysis identifies the core subjects as well as related subjects 
on the Swine flu. 
2.3.4 Year wise distribution of items 
In this analysis year of origin of item were studied to know how many 
items belong to a particular time period on the basis of frequency of items 
belonging to a particular year. The data was analyzed and tabulated to find 
the most productive year of items. 
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2.3.5 Language wise distribution of items 
This study attempt to analyze the language wise distribution of items. 
Since the source of documents is of international level, and have 
comprehensive coverage and articles are published in almost all languages 
of the world. So researcher analyzed the items language wise. For the 
purpose of language wise analysis, the entries were grouped according to 
their origin.After this, they were counted and then prepared a ranked list of 
languages. 
2.3.6 Form wise distribution of items 
There are variety of forms of documents in which literature on Swine 
flu is published. These are articles, research report, news letter etc. fhc 
analysis has been done to know the major forms of documents used for 
producing new information on the subject under study. Hiese have been 
tabulated to find out most used source material. 
2.3.7 Ranking of authors 
The researcher analyzed the authors on the basis of their frequency of 
occurrence i.e, how many times an author occurs. This study has been 
conducted to know the eminent personalities in the field of Swine flu. 
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Ranking of authors are done to identify the most productive contributions on 
the subject. For the purpose of ranking of authors, the information about all 
the authors was retrieved, arranged and tabulated in the order of decreasing 
frequency of their contributions. 
2.4 Application of Bibliometrics Laws 
The whole study depends upon the application of bolometric laws 
such as Lotka, Bradford and Zipf's Laws. These laws were applied to the 
analyzed data to check their validity. 
2.5 Conclusion 
The last step of this study is to conclude the findings of the study and 
made true recommendation, if proved. 
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The required data on the topic "Swine flu" was collected from 
PubMed (Publication of Medicine) which is an online service of National 
Library of Medicine (NLM) USA.For the purpose 3035 items covering a 
period of 2005-2009 have been selected on the subject.The collected data 
was analysed to conduct the following studies. 
4.1 RANKING OF PERIODICALS 
In the present era, journals play an important role in scientific 
communication of current information. Articles published in journals provide 
nascent micro thoughts to the researcher.it may be found that certain core 
journals contributing most of the literature on particular topic.This 
information of core journals in various subjects will go a long way in 
preparing the subscription list of the literature of research value m the field 
of "Swine flu". 
In the collected data, all the 3035 references were foundto be 
published in 457 periodicals which were ranked upto 36 ^ position.However 
Table 4.1 hsts only 233 periodicals in which the frequency of occurrence of 
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items is upto 2.The periodicals with less than 2 items have not been 
considered. 
Table 4.1 shows that first rank was occupied by the journal titled 
"BMJ" which accounts for 13.14% of total references and next two 
positions were occupied by the journals titled" N Engl J Med'" and 
"Vaccine" of which frequencies are 9.22% and 6.52% respectively. 
Table 4.1.1 shows that most of the literature on the swine flu 
appeared in 2 periodicals as total no of 1009 items constituting their 
frequency 33.24% of the total,appeared in those periodicals.They may 
regarded as core journals in the field of 'Swine flu' 
The journals having their frequency of occurrence in the range of 132-
399 is 4, those in range of 23-109 is 15,in range of 11-22 is 21, and those in 
the range of 6-10 is 35,those in the range of 03-05 is 60.Howe\'er the 
number of items covered under the range if 23- 109 are more than the items 
covered under the range of 11-22 (Table4.1.1).lt is therefore, obvious that 
though most of the literature constituting 33.24% references appeared in 
core journals,the number of periodicals has been increasing for finding out 
much less number of items i.e. as many as 60 periodicals covered only 222 
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Items (7.31%), 322 periodicals covered 420 items (13.83%) .This is in 
accordance with Bradford's Law of Scattering. 
This ranking list may be useful for the librarians in taking policy 
decisions regarding the subscription list of periodicals on the subject "Swine 
flu". It will be equally important for the documentalists in preparing an 
exhaustive documentation list.This study may be useful for the scientists.as 
they would know the core journals carrying the highest percentage of items. 
TABLE 4.1 
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4.2 COUNTRY WISE DISTRIBUTION 
Certain countries give more research output in a particular subject 
than others.This information is very much useful not only for the 
information manager in finalizing the subscription list of periodicals but also 
for the research scholars as they tend to know the countries that are leaders 
in their respective field of research. 
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Table 4.2 contains a list of 28 countries producing research material on 
Swine flu .These countries have been ranked on the basis of frequency of 
occurrence ofterms.lt was observed that 61.15% of the total articles were 
published from US only.This is followed by England, The Netherlands, 
China which produce 12.85%, 6.75%, and 5.46% research items 
respectively. 
The analysis not only shows the most productive countries of research 
on Swine flu but indicates the wide coverage of PubMed,as the periodicals 
from 28 countries of the world have been listed. 
TABLE 4.2 


































































































































































DIAGRAM-4.2 REPRESENTING COUNTRY WISE LITERATURE 
OUTPUT 
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4.3 SUBJECT WISE DISTRIBUTION 
Usually, most of the materials on a given subject are published in the 
journals belonging to same subjects .But a sizeable amount of literature is 
also published in periodicals of other related subjects. This phenomenon is is 
called scattering. This analysis has been done on the basis of subject field of 
periodicals publishing the literature." Ulrich international Periodical's 
Directory" on CD has been used to determine the subject fields of various 
periodicals. 
Table 4.3 shows the total number of 3035 items appearing in 457 
journals belong to 26 different subjects .This table gives a subjectwise break 
up in the field of "Swine flu".The data shows the highest percentage of 
document 1275 items contributing 42.00% of the collected data fall under 
subject "Medicine". The second, third, fourth is occupied by Allergy and 
Immunology with 437 items (14.39%), Biology with 284 items (9.35%)) and 
MS- Pharmacy and pharmacology with 230 items (7 57%o). 
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4.4 YEAR WISE DISTRIBUTION 
Currency of information is an important factor for any good indexing 
and abstracting service.The main objective of the chronological study is to 
find out current information published by PubMed.This study is useful in 
knowing the most productive year of items ranked.Through this study we 
will be able to know that how many articles on the subject were published in 
which year. 
Table 4.4 shows the chronological scattering of all references.lt is 
observed that total frequency of occurrence of items in the year 2005, 2006. 
2007, 2008 and 2009 were 52, 151,499, 579 and 1754 
respectively. However , the total percentage of the frequency of occurrence 
of items m five years 2005, 2006, 2007, 2008 and 2009 was the highest i.e. 
78.8% in 2009.This is followed by 2008, 2007, 2006 and 2005 with the total 
percentage of frequency is 14.2%, 5.^"^, 1.12% and ^n% 
respectively.Year wise analysis shows that research work on "Swine flu" 
increased from 2005 and was on its peak in 2009. 
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TABLE 4.4 
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4.5 LANGUAGE WISE DISTRIBUTION 
Literature on a particular subject may be published in different 
languages. For the researcher and the information scientists, it is always 
useful to know the language (s) in which material in their area of 
specialization is published.This type of study provides information about 
the most dominant language or languages in which the literature on the 
subject'Swine flu' being pubhshed. 
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Table 4.5 shows the distribution of items according to the language of 
publication .Out ofa total of 3035 items, 2576 (84.87%) were published in 
English language.The second and third rank occupied by Japanese and 
French with 150 (4.94%) and 132 (4.34%) items respectively.This has been 
followed by Spanish,German, Russia,Chinese etc. 
Table 4.5 
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4.6 FORM WISE DISTRIBUTION 
The literature on the subject Swine flu has been pubhshed in different 
forms such as articles, conference proceeding,research reports, letters, 
comments etc. The main objective of this analysis is to know the forms in 
which the literature on the subject 'Swine flu' is being published. The study 
helps the infonnation scientists/librarians in knowing the most productive 
form of literature on the subject'Swine flu'. 
Analysis of collected data shows that literature on the subject Swine 
flu was published in nine different forms as shown in Table 4,6. It is e\ ident 
from the table4.6 that 2465 items constituting 81.21% of the total data 
collected, were published in the form of Article. The next three positions 
were occupied by Review ,Editorial and Research Report with 293 
(9.66%), 115 (3.79%) and 89 (2.93%) references respectively. It may be 
stated that article published in journals are the most vital media of 
communication among scientists belonging to the subject Swine flu. 
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TABLE-4.6 
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4.7 RANKING OF AUTHORS 
In every subjects there are a number of contributors.However some 
of them are well known in a given field.It is,therefore important to know the 
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eminent scientists in the field of "Swine flu". This information is equally 
useful for the librarian and the researchers. 
Table -4.7 give the name of authors with their contributions (i.e. 
number of papers).From the analysis it was found 932(30.70%) items were 
written by single authors and 1974(65.04%) items were written by more than 
one I.e. multiple authors.This shows the present trends of research in which 
jomt efforts are involved to complete a research work. Although this study is 
not sufficient to know the major contributors exactly .yet the present ranked 
list may be of considerable help to know the name of significant authors on 
the topic "Swine flu" during 2005-2009.The names of first four most 
productive authors are : 
1. Zarocostas J (15 items) 
2. O' Dowd A(14items) 
3. Gerrard J (13 items) 
4. Zigmond J (12 items) 
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TABLE 4.7 
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To check the validity of Bibhometric laws over the collected and 
analysed data, the next step is the application of bibliometric laws, after 
their interpretation. 
5.1 BRADFORD'S LAW OF SCATTERING 
This law states that, "If scientific periodicals are arranged in order of 
decreasing productivity of articles on a given subject that may be 
divided into a nucleus of periodicals ,niore particularly devoted to the 
subject and several groups or zones, containing the same number of 
articles as the nucleus when the number of periodicals in the nucleus 
and succeeding zones", will be given as: 
1: n: n 
Where ' 1 ' is the number of periodicals in the nucleus and ^\V is a 
multiplier. By the help of Table 4.1 Ranking of Periodicals 457 
Periodicals were divided into three zones according to their frequency of 
occurrence. 
In the first zone 2 periodicals earned 679 items in second zone 30 
journals carried 1351 items and third zone consist of 425 journals 
carrying 1005 items. 
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The first zone is the nucleus zone as it contains 2 periodicals, followed 
by 30 journals in the second zone and 425 periodicals in the third zone. 
Number of permutations and combinations were tried to set data 
according to Bradford's law and it was found as such : 
1 : n : n^  
2 : 30 : 425 
Here 30 = 2x15 = 30 
425 = 2x 15 X 15 = 450 (Approx.) 
Therefore, now the series is 
2 : 2 x 1 5 : 2 x 1 5 x 1 5 
On substituting, 15 = n, we get 
2 : 2n : 2n^ 
i.e. 1 : n : n^  
(Wliere 1 is the number of periodicals in the nucleus and n is the 
multiplier) 
Hence Bradford's law is proved scientifically. 
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The number of journals in the nucleus can be obtained by plotting 
f(r) and log n semi logarithmic graph paper (a bibliograph), where f(r) is 
cumulative frequency and log 'n' is log of rank of journals as shown in 
graph. This graph is drawn with the help of data analyzed and coupled in 
Table 5.1. 
The log value of 2 journals in the first zone is 0.3010, the log value 
of 30 journals in the second zone is 1.4771 and the log value of 425 
journals in the third zone is 2.6283. 
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CumulatK'e number of Joiffnals log (n) 
Taking log n on X-axis and number of items in each zone on Y-
axis, a graph was plotted as shown. The bibliograph, thus obtained, is 
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foimd to be, by and large, similar to Bradford's Bibliograph. As the graph 
begins as a rising curve API and continues as a straight Hne. The rising 
part of the graph represents the nucleus of high productive journals. The 
point Pi, P2 and P3 on bibliograph arc the boundaries of three equi-
productivc zones in almost the same number of articles as the nucleus 
(represented by OYl = YiY2= Y2Y3) are derived from an increasingly 
large number of journals (represented by 0Xl,XiX2 and X2X3). Thus the 
Bradford's law is proved. 
It may be interesting to note however that the number of journal 
titles gives in my studies is incidentally but approximately resembles that 














5.2 LOTKA'S INVERSE SQUARE LAW 
The Lotka's law states that," the number of scientists who 
contribute 'n' paper will be 1/n- of those who conlnbutcd only one 
paper 
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During the present analysis it was observed that 2906 authors have 
contributed 3035 items. Out of 2906 contributors, only 1974 authors have 
contributed more than one paper and rest 932 authors have contributed 
only one paper giving each single contribution. However, according to 
Lotka's law single contribution should account for 60% of total. 
Lotka's law was applied to know the number of scientists 
contributing 2 papers 3 papers and 4 papers respectively, as given below: 
5.2.1 SCIENTISTS CONTRIBUTING TWO PAPERS 
As we know that the number of authors contributing only 1 paper 
is 932, the number of scientist contributing 2 papers may be calculated by 
the formula. 
No. of scientists contributing n papers 
No. of scientisti s contributi ng 1 paper 
On substituting, n ^ 2 in the above formula 
No. of scientists contributing two papers = 932 / V = 932 / 4 ^ 233 
The number of scientists publishing 2 papers should be 233. However 
an analysis of data from Table 4.5 indicates that 228 authors have 
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contributed 2 papers which is less than the figure, obtained by applying 
Lolka's law. 
5.2.2 SCIENTISTS CONTRIBUTING THREE PAPERS 
On substituting, n = 3 in the formula vvc get 
No. of scientists contributing three papers = 932 / 3-
932/9 
= 103.55 = 104 
During analysis it was found that only 31 authors have contributed 3 
papers each, which is again far less than calculated figure i.e. 104 
5.2.3 SCIENTISTS CONTRIBUTING FOUR PAPERS 
On substituting, n = 4 in the above formula 
No. of scientists contributing fou papers = 932 / 4-
= 1538/16 = 58.25=58 
The analysis of the actual data shows that only 51 authors have 
coulnbutcd 4 papers each, which is far less than calculated figure i.e. 58. 
It may therefore, be concluded that the trends of research now a 
days have changed as compared !o the period when Lotka's law was 
formulated. At present interdisciplinary method of research are common 
/ifrpUcatCoH 0^ SiMCometfiic AciwiA 
and most of the articles are now are written in joint authorship. On tlie 
basis of analysis of the present data, it is difficult to testify the validity of 
Lotka's law. 
5.3 ZIPF'S LAW OF WORD OCCURRENCE 
This law states that," in a long textual matter if words are arranged 
in their decreasing order of frequency, then the rank of any given word of 
the text will be inversely proportional to the frequency of occurrence of 
the word" i.e. 
r a l / f 
(where 'r' is rank and 'f is frequency ) 
rf = c (where, c is constant) 
Taking log on both the sides 
log (f) + log (r) = log c 
Or log (f) +log (r) = c 
(where, c is constant) 
To apply this law the words (terms) were collected from the title of 
the articles and ranked according to their frequency of occurrence in 
decreasing order. Only those words occupying upto 133 items are given 
in Table 5.3 
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On the application of this law, it is found that log of frequency of 
occurrence of words when added to log of their rank, results are almost 
same for each word. 
The log of frequency of three most potent words appeared in the 
titles 'Swine flu' are given below: 
5.3.1 Word Swine Flu 
Frequency : 420 
Rank 1 
Log of frequency + log of rank 
log 420 + logl =2.6232 + 0 - 2.6232 word 
5.3. 2 Word Infection 
Frequency : 390 
Rank ; 2 
log of frequency + log of rank 
log 390 + log2 =2.5910 + 0.3010 = 2.8903 word 
5.3.3 Word Virus 
Frequency ; 295 
Rank ; 3 
Log of frequency -i- log of rank 
Log 295 + log3 =2.4698 + 0.4771 = 2.9469 word 
'fhus, it is proved that ZipPs law is valid even today. 
/ifipUcatioii o-l S(6tia*uct>iic J.amiA 
TABLE - 5.3 
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FIJVDIJVGS JiJVD CONCLUSION 
Bibliometriic analysis is now becoming an important research tool 
for the understandmg of science, scientists, scientific contributions and 
publications. 
Bibliometrics methods based on statistical analysis can be used for 
eliminatuig low quality literature and to select a small portion of 
significant, reliable and relevant high quality publication. The analysis 
can be done by observation, 'measurement and grouping.These are also 
applied for the management of science, analyzing the utility of journals 
and fields and measuring the performance of scientists. 
This study is conducted on the data collected from Pub Med ( i.e. 
2005, 2006, 2007, 2008, 2009) 
The main objective of the present study is to know the leading 
countries, contributors, and form of the documents, language and core 
journals etc on the subject of Swine flu. 
This whole study was conducted by using bibliometric techniques. 
After the collection of data from PubmMed, it was analyzed and results 
were shown in the form of tables and graphs. Lastly Bibliometric laws 
were tested. 
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The following are the major findings of the study. 
1. From the study, it is found that the journal titled BMJ published from 
U.S. A IS most productive, reporting 399 items i.e. 13.14% of the total 
literature.This is followed by N Engl JMed published from United 
States with 280 items i.e.9.25% of the total and Vaccine from The 
Netherlands with 198 items i.e. 6.52% of the total literature. 
2. Subject wise distribution shows that 1275 (42.00%)) literature 
belong to subject Medicine, Allergy and Immunology with 437 
(14.39%), Biology with 284 (9.35%) items and so on. 
3. The analysis of the Year wise distribution concludes that highest 
amount of document were produced in the year 2009 with the total of 
1754(57.79%)) references on the subject Swine flu. The other 
productive years are 2008 and 2007 accounting for 579(19.07%o), 499 
(23.12%) items respectively. This shows the current information 
published by PubMed 
4. The Language wise distribution shows that 84.87% of literature in 
the field 'Swine flu' pubhshed in English language whereas 15.13% 
literature is published in other languages.This study may be helpful in 
the provision of translation services in the information centres. 
5. The literature on the subject 'Swine Flu' was found to be published 
from 29 countries.US is the leading country with 1856 (61.15%) 
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items of the total.This is followed by England and The Netherlands 
with 310 (12.85%) and 205(6.75%) items respectively. 
6. The study regarding Form wise distribution of items concluded that 
most of the literature on the subject was published in the form of 
articles , put of a total 2465 (81.21%) items published as articles and 
the rest are followed by Review, Editorial and Research Report etc. 
7. Author wise distribution shows that 932 (30.70%) items were 
contributed by single authors and 1974 (65.04%)) items were written 
by more than one authors. 
Three most productive authors in the field 'Swine Fkf are as follows; 
1. Zarocostas J (15 items) 
2. O'Dowd A(14items) 
3. Gerrard J (13 items) 
4. Zigmond J (12 items) 
While applying of bibliometric laws on the collected data, it is found that 
Bradford's and Zipf s Laws are still used.However Lotka's Law could 
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